Mechanisms regulating oxytocin receptor coupling to phospholipase C in rat and human myometrium.
Oxytocin increases myometrial intracellular free calcium by promotion of calcium entry and release of calcium from intracellular stores. Calcium release from intracellular stores is secondary to an increase in phosphoinositide (PI) turnover and generation of IP3. We have explored the biochemical basis for the coupling of oxytocin (OT) to phospholipase C (PLC). Rat myometrial membranes contain PLC beta, gamma, and delta isoforms as well as the GTP-binding proteins G alpha(q) and G alpha(11). Oxytocin stimulates both GTPase and PLC activity in rat and human myometrial membranes. These data and available structural information suggest that the oxytocin receptor couples to PLC through a GTP-binding protein. In support of this hypothesis, an antibody generated against the specific C-terminal region of G alpha(q) and G alpha(11) inhibits both the oxytocin-stimulated GTPase and PLC activities. This inhibition is reversed by neutralization of the antibody with the antigenic peptide. The data indicate that the oxytocin receptor couples to PLC, presumably of the beta subclass, via interaction with proteins of the G alpha(q/11) subclass. In the nonpregnant, estrogen-primed rat, the stimulation of PI turnover by oxytocin is inhibited by the hormone relaxin and by pertussis toxin. The effects of both of these agents are mediated by the action of cAMP-dependent protein kinase. In plasma membranes, GTP-stimulated PLC activity can also be inhibited by treatment with protein kinase A. These data suggest that cAMP-dependent phosphorylation at a step involving GTP-binding protein/PLC coupling can exert a negative effect on the stimulation of IP3 formation by oxytocin and thereby affect contraction/relaxation in the myometrium.